Hepatocellular dysfunction induced by nitric oxide production in hepatocytes isolated from rats with sepsis.
In the process of sepsis, the failing organ is not necessarily directly injured or involved in the primary disease process, and the development of distant organ failure may be induced by the host's primed response on an initial insult followed by subsequent insult. We hypothesized that enhancement of nitric oxide (NO) production in the presence of interleukin (IL)-1beta in hepatocytes, isolated under septic conditions, could be implicated in the change in liver energy metabolism, thus resulting in hepatocellular dysfunction. We performed cecal ligation and puncture (CLP group) or a sham operation (sham group) in rats and then isolated hepatocytes from the liver at 6 h postoperatively. The cultured hepatocytes were treated with IL-1beta in the absence and presence of N(G)-monomethyl-L-arginine (L-NMMA) or L-arginine. Effects on nitric oxide production, ATP content, and ketone body ratio (KBR) were then compared between the CLP and sham groups. IL-1beta augmented the induction of NO production in hepatocytes from the CLP group compared with the sham group. IL-1beta markedly decreased cellular ATP content and KBR in the CLP group. The addition of L-arginine further enhanced the decreases of ATP content and KBR concomitantly with the increase of NO production in the CLP group. In contrast, L-NMMA, an inhibitor of nitric oxide synthase, abolished the effects of IL-1beta on ATP content and KBR, as well as on NO production. These results demonstrate that enhancement of NO production by IL-1beta stimulation is involved in cellular failure through mitochondrial dysfunction in the liver of septic rats. This experimental finding may explain clinical phenomenon that an initial insult primes the host so that the host's response is greatly amplified on a second or subsequent insult, resulting in the development of distant organ failure.